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(57) Abstract 



This invention relates to a method for treating 
pathological conditions of tissues with non-coherent 
radiation, wherein a periodic infrared irradiation is 
carried out for 1 to 20 minutes at a radiation power 
density of 50 to 300 MW/cm2 over 1 or 2 days while 
taking into account the time for stopping the pain 
syndrome during healing of said tissues. Irradiation is 
performed above a section of the skin which is located 
above the organ responsible for the spreading of the 
disease triggered by a rupture in the exchange, 
fermentation and regeneration processes in the tissues. 
The radiation has a wavelength of 1 to 56 pm as a 
function of its linear polarisation and time modulation 
which are selected according to the type of disorder. A 
device receives an electric control signal for a control 
system (2) from additional power sources and adjusts the 
corresponding characteristics of the radiation emitted 
by a light emitter (3). The radiation source is previously 
calibrated according to the density of the radiation flow. 
The light emitter (3) may consist of a wide-band 
semiconductor silicon luminescent diode with a 
wavelength of non-coherent infrared radiation between 
1 and 56 pm and an ultra-shallow p-n junction. The 
power source (1) is connected along the plane (a) of the p- 
n or n-p junction and ensures current flow through the 
doped p-n or n-p junction. The control system (2) 
comprises leads (c, d, e) for additional sources of 
electrical field, said leads being connected to the 
luminescent diode so that the field will act along the 




(57) PeqbepaT 



H3o6peieHMe othochtca k mcahuhhc , h npeflHaaHaMeH mix jicmchha 6ojie3Hefi, npH 
KOTopux HMeK>T MecTo HapyujeHHa o6MeHa BemecrB, ocjia6neHHe c^epMeHTaTHBHwx 
npoueccoB, HapymeHHe percHCpaTHBHOH qbymujHH nopaweHHbix TKaHefl. 

Cnoco6 jieMeHHfl HeKorepeHTHWM H3JiyneHHeM naTOJiorHMeacnx coctohhhh TKaHefi. 
BKJiiOMaeT nepHOflHHecicoe o6jiyMeHHe HH(J>paKpacHbiM H3JiyMeHHeM b TeneHHe 1-20 
MHHyT npu aaoxHOCTM mou4mocth uzuy^HHa 50-300 mbt\cm2. 

IlepHOAHHHOCTb oforyMeHH* Bbi6Hpaercfl nepe3 1 hjih 2 jxhx w yMHTUBaeT speMs? 
KynnpoBaHH* 6ojieBoro cnaapoMa npH 3a)KHBJieHHH naTonorHMecKHx TxaHeii. B 
npe/uiorceHHOM cnoco6e o6jryMeHHe BeayT Ha,a ywacTKOM kohch, pacnojio>iceHHbiM Han 
opraHOM, OTBercTBeHHbiM 3a npoTexaHHe 6one3HH, npHHHHOH KOTopofi hbhjioci. 
HapymeHHe o6MCHHbix, <£ c PMeHTaTHBHbix h pereHepaTHBHbix npoqeccoB b tk3hjix. 
H3JiyneHHeM c ajihhoh bojihw b AHana30He ot 1 jxp 56 mkm b coneraHHH c ero 

JIHHCHHOH n0^pH3aUHeH H BpeMCHHOH MOAyJWUHeH. B CnOCo6e MCnOJIb3yeTCS! 

coneTaHHe ajihh bojih b 3a#aHHOM AHana30He, a Taicace BBeaeHHe jihhchhoh 
nojmpH3auHH h BpeMeHHofi MoayjixiiHH Bbi6HpaK>T c yneTOM xapaicrepa 3a6ojieBaHH*i. 
rinoTHOCTb moiuhocth H3JryHeHHfl Bbi6HpaK)T c yMeroM xapaKTepa 3a6ojieBaHH». 
ycrrpoHCTBO no3BOjuieT npn noaane Ha Hero ynpaBJuiiotuero ajieiopHHecKoro CHrHajia 
CHCTeMbi ynpaBJieHHH (2), KOTopufi noaaercji c aonojiHHTeJibHbix hctomhhkob nHTaHHA. 
o6ecneMHTb xapaicr/epHCTHKH H3JiyMeHHB CBeroBoro H3JiyMaTejia(3) cooTBeTCTBy K)iu Me 
TpeGoBaHHflM jieneHHfl c aocTHMceHHeM MaKCHMaiibHoro neqe6Horo 3(J>4>eKTa. 

HCTOHHHK CBeTOBOrO H3JiyHeHMfl npe^BapHTenbHO OTKaJlH6pOBaH B 3aBHCHMOCTH OT 

njiOTHOCTH noTOKa H3JiyHeHHH, B ycTpOMCTBe b Ka^ecTBe H3JiyMaTejw (3) Hcnojib30Ban 

LUHpOKOnOJIOCHblH IlOJiynpOBOAHHKOBblH KpeMHHeBblH CBeTOflHOfl c 

XapaKTCpHCTHKaMH AJIHHbl BOJIH bl HeKOrepeHTHOFO HH({)paKpaCHOrO H3JiyHeHHJi B 

,aHana30He ot 1 jxo 56 mkm, ocHOBaHHbtH Ha cbcpxmcjikom "p-n" nepexoae. Hctomhhk 
nHTaHWi(l) noflicnioMeH BAOJib tijiockocth (a) " p+n" hjih "n+p" nepexo^a h 
o6ecneHHBaer npoTeKaHHe TOKa BHyTpH jiernpoBaHHOH M p+n M hjih "n+p" o6juicth. 
CHcrreMa ynpaBJieHH«(2) HMeeT fioaboau (c,d,e) ajw AonojiHHTenbHbix hctomhhkob 
ajieirrpHHecKoro nojw, npncoeziHHeHHbie k cseTOAHOAy tqkhm o6pa30M, hto 
aneKTpHHecKoe nojie B03AeHCTByer BAOJib rmocKOCTH(a) "p-n" nepexoAa m 
o6ecneMHBaer HanHMHe o6paTHoro h np»Moro CMemeHHH Ha 

"p-n" nepexoAe, CncTeMa ynpaBJieHHH(2) ynpaajiaer cneiapajibHbiM AHanaioHOM jvihh 
bojih CBeroBoro H3JiyMeHHa, CTeneHbio jihhchhoh nojwpnsauHH h MacroTOH bp^mchhoh 
MOAyJuiUHH. Chctcm3 ynpaBJieHH*i(2) B03AeHCTByeT Ha cbctoahoa 3JieicTpH hcckh m 
nojieM, noABeweHHbiM c noMOiubio noABOAOB(c,d,e) ot AonojiHHTenbHbix 
hctomhhkob. BejiHHHHa 3JieKTpHMecKoro nojw Bbi6paHa c yMeroM xapaKTepa 
3a6ojieBaHH». 



KoAbi t HcnoAbayeiiue juib ooooHaseHHa CTpaH-MjteHOB PCT ua THTyjibRbix mtcrax 6pomiop, b Koropux 
ny6jOHKyi£>Tcx MexcAyHapoAKue 3ajmxu b coorBercrauH c PCT. 
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CnOCOB JIEHEHHfl HEKOrEPEHTHbIM H3JIYMEHHEM 
nATOJIOrHHECKHX COCTOJIHHfi TKAHEK H YCTPOHCTBO j\nn EYO 

OCyiUECTBJIEHH5I. 

OBJIACTb TEXHHKH 

Tpynna H3o6peTeHHH othochtca k Me^wuMHe , npe,ima3HaHeHHOH jijw jieneHM* 
6ojie3Heii, npw KOTopbix hmciot mccto HapyiueHHa o6rvieHa BeuxecTB, oc;ia6jieHMe 
(J)epMeHTaTMBHbix npoueccoB, HapyiueHwe pereHepaTHBHoH <j)yHKUHH nopaweHHbix 
TKaHeii. Cnoco6 JieHeHHfl np h m eH a ctch rsi* TepanwH p cb m 3to h^h bi x aprpHTOB, 
aHrwonaTHMecKOro CHH^poivia npw caxapHOM Ana6eTe, «3Bbi acejiy^Ka H 12-nepcTHofi 

KMLUKM , napaflOHT030B M napa^OHTHTOB, OKOrOB, npH peMHCCMH nOCJie MeCTHO- 

njiacTMMecKwx onepauwfi Ha jiHue h mokct 6biTb Hcnojib30BaH npw jieqeHMH apyrHx 
6ojie3HeH Toro >Ke KJiacca. 

nPEZUlIECTByiOlIJHH yPOBEHb TEXHHKH 

H3BecTeH cnoco6 JieneHHfl #Ha6eTHqecKOH aHreonaTHM hh>khhx ko h en h ocTeii ( RU, CI, 
2049500, 27.12.95 r.), npw kotopom ocymecTBJifleTCH B03fleficTBHe Ha KpoBb MeTO^oM 
BHyipeHHero o6jiyMeHHH h H3 ko h 3ctoth bi m HH(J)paKpacHbiM H3JiyMeHneM. H3BecTeH 
cnoco6 jieneHHfl caxapHoro sna6eTa ( RU, CI, 2018329, 30.08.94 r.) Oh Hcnojib3yeT 
KorepeHTHoe H3JiyneHHe w o6jiyMeHHe BeaeTCH Henocpe^cTBeHHO whakoh 
cocTaBJi^iomeM KpoBH. 3ziecb ocymecTBJiaeTca so3,aeHCTBMe Henocpe^CTBeHHO Ha xpoBb 
BHyTpeHHMM o6jiyweHHeM, hto He aaer bo3mo>khoc™ b 03^eii ctbob aTb Ha 
(J)H3HOJiorHHecKHe npoueccbi b KJiencax TxaHew hjih 3to bjihhhhc aBJiaeTflca 
onocpe^oBaHHbiM Mepe3 pnjx HeKOHTpojinpyeMbix (jiaKTOpoB. KpoMe Toro B03#eHCTBMe 
BcaeTC^ KorepeHTHbiM HH(J)paKpacHbiM H3JiyHCHneM» hto CHH^caeT npOHMKHOBCHHe Jiyna 
BHyTpb TKaHefi h aejiaeT B03,zjeficTBHe rvteHee opraHHHHbiM una CTpyjcryp TKaHeii, a 
cjie^oBarejibHO 6ojiee >KecTKHM. 

H3BecTHO ycrpoHCTBO jxjih JiOKajibHoro o6inero HarpeBaHH* Tejia (GD, C, 4113803, 
1994 r.), KOTopoe Hcnojib3yeT rjiy6oKoe npoHHKHOBeHHe HH(J)paKpacHoro H3JiyweHHH b 
Tejio nejiOBeKa. Orh&ko Jiesamwii 3(jxj)eKT oSecnenHBaeTca 3a cneT noBbimeHHH 
TeMnepaTypbi TKaHeii, a 3to npHBO^HT k nOBbtuieHHOMy HeKpo3y b TKaHHx npn 
npouecce 3a>KHBJieHHH h mx BbicywHBaHMio, hto cnoco6cTByeT BTOpHHHOMy 
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BOcnajiHTejibHOMy npoqeccy m bhocmt aonojiHHTejibHbifi (jmKTop pacKa npn 
pacuiMpeHHH cocy^OB npn naTOJiorHqecKwx n3MCHeHHHx ncaHefi. 

H3BecTeH cnoco6 jie i ieHHfl koxchmx paH (RU, CI, 2032432, 10.04.95 r.) npw kotopom 

5 OCyiyeCTB^fleTCfl B03AeHCTBHe MOHOXpOMaTH3HpOBaHHbIM CBeTOBbIM nOTOKOM B 

KpacHOM Anana30He jxjihh bojih b HMnyjibCHOM peacHMe. OflHaKO MMnyjibCHbiH peacHM 
Mcnojib3yeTca b orpaHwqeHHOM flnana30He ajihh bojih , b o3^eii ctb h e ocymecTBJiaeTCfl 

CBeTOM C AJIMHOM BOJIHbl OT 0,6 flO 0, 69 MKM M C nOHHHCeHHOH nJIOTHOCTbK) MOLLJHOCTM 

n3nyqeHHfl, cocraBJiHioiueH 5- 10 t\cm2. 3to He ,aaeT Jiene6Horo 3(J)c})eKTa b othouichhh 
10 Bcero KJiacca 3a6ojicBaHMH, conpoBO>KnaiomHxc5? HapyiueHMeM o6MeHHbix npoqeccoB. 

H3BecTeH MHoroBOJiHOBOH Me^HUHHCKHH Jia3ep ( US, A, 5304167, 19.04.94) b 
kotopom Hcnojib3yeTca MeTOA reHepnpoBaHMH nepBoro jiyqa MMnyjibCHOH 

3JieKTpOMarHMTHOM 3HeprHH M BTOpOrO JiyHa C AJIHHOH BOJIHbl B BHAMMOH MaCTM 

15 ormiHecKoro cneKTpa, KOTopbie o^HOBpeMeHHo B03AeMCTByiOT Ha TKaHM.Ho b jxwmom 
M3o6peTeHHH Mcnojib3yioT 3HeprHK) bojih rjih xwpyprHqecKoro BMeiuaTejibCTBaio, a He 
jinn TepariHH. 

H3BecTeH annapaT TepMocTHMyjiKUHH (RU, CI, 2045969, 20.01.95 r.), KOTopbiw 
B03AeficTByeT Ha TKaHH HH(j)paKpacHbiM H3Jiy i ieHHeM c ijejibio CTHMyjinpoBaHMH 
20 npoqeccoB b ncaHJix , ho Hcnojn>3yeT npw 3tom TepMHMecKyio CTMMyjiauHio. 

H3BecTeH cnoco6 CTHMyjwpoBaHHfl 6HOJiorHHecKH aKTHBHbix ToneK (RU, A, 93003767, 
27.07.95 r.). 3tot cnoco6 Hcnojib3yeT HH^paKpacHbiw anana30H mmi B0JlH AJ1J , 
cTHMyjiflUHH npoueccoB b opraHH3Me, Hcnojib3yeTCfl win Jiymuefi npoHHijaeMOCTH qepe3 
25 Koxy 3Toro H3JiyMeHHa, ho oSjiyneHne BeaeTca b AHana30He ajihh bojih ot 0,8 j\o 3 
mkm h pacnonaraeTCfl He Haa opraHOM, KOHTpojinpyiomHM TeqeHHe KOHKpeTHoro 
3a6ojieBaHH», a Ha^ 6HonorwqecKH aKTHBHbiMH TosKaMH, KOTopbie bjihhiot Ha 
(J)yHKUHOHHpoBaHHe Bcero opraHH3Ma b qejiOM 6e3 yneTa KOHKpeTHoro 3a6ojieBaHHH. 

30 H3BecTeH cnoco6 npeicpaiueHHfl KpOBOTeneHH* y 6oiibHbix reMO(J>MJiHeH (US, A, 
*5161526, 10.11.92 1994r.) , npw kotopom npHMeHaeTca 6HOCTHMyjiflUHfl nopa>KeHHbix 
yqacncoB muuidu h cycTaBa nyHKOM CBeTOBoro H3jiyqeHHH. OflHaKO 3tot cnoco6 
Mcnojib3yeTCH TOJibKO jxm ocTaHOBKH KpOBOTeqeHMH h yjiyqmeHHfl CBepTbrnaeMOCTH 
KpoBH h npHMeH^eT ,aHana30H rjihh bojih ot 5 no 1,1 mkm h He o6ecneHHBaeT 
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3(})c})eKTMBHOCTM JieneHWH no KOMnJieKcy MeflMMMHCKHX noKa3aTejiew npn BceM KJiacce 
paccMaipHBaeMbix 3a6ojieBaHHH. 

H3BecTeH cnocoS B03AeficTBH* Ha 6nojiornHecKHe o6beKTbi (RU, A, 93015098, 
10.09.95 r.), npH kotopom Hcnojib30BaHbi MoayjiHpoBaHHbie 3HeproHMnyjibCbi, 
HanpMMep, HH(})paKpacHbix jiyqeii, ajih onTHMM3auHM <J>yHKUHOHHpoBaHHH 
3HeprHTHMCCKOM CHCTCMbI 6HOJiorHHecKoro o6beKTa, B03^eMCTByK)mHX Ha o6jiacTb 
6oiibHoro opraHa, ho flaHHbifi Meron He craBHT CBoefi 3aaaHeH B03AeflcTBHe Ha 
npoueccbi o6MeHa BemecTB, (J>epMeHTaraBHbix h pereHpaTHBHbix npoueccoB b TKaHJix 
Mepe3 B03AeHCTBne Ha pacTpoiicTBa KanHJiapHoro KpoBoo6pameHHfl b TKanax, 
cocy^HCToro KpoBoo6pameHHa, JiMM(})oo6pameHHH, Ha 3aMe;meHHe Toica KpOBH , Ha 
3aMeiuieHwe OKHCJiHTejibHO-BOCcTaHOBHTejibHbix npoueccoB, KOTOpbie 

COnpOBO>KaaK)TCH (j)yHKUHOHajIbHblMH H aH3TOMO-MOp(j)OJ]OrMHeCKHMH H3MeHeHHflMH B 

CTp y KTyp h bi x 3JieMeHTax TKaHefl Bcex bhaob. KpoMe Toro pe3yjibTaTHBH0CTb 
B03,aeHCTBHH He o6ecne4HBaeT noBbiuieHHa 3(j>c|>eKTHBHOCTH jieneHHa c yneTOM 
onTHMajibHoro Jiene6Horo a^eKTa npw 3a6o;ieBaHHax, npHHHHOH KOTopwx HBjiaeTca 
HapyuieHwe npoueccoB o6ivteHa BemecTB, (J)epMeHTaraBHbix h pereHepaTHBHbix 
npoueccoB b TKaHax. 

Haw6ojiee 6jih3khm k npe^jiaraeMOMy cnoco6y jieneHH* hb/ihctch cnoco6 jieneHHH 
H3Bb; wejiyajca h abch a/maTM n ep ctho h kwuikh ( RU, A, 94019587,1996 r.), 
BKjuowaiomHH o6jiyHeHne nopa>KeHHoro yqacTKa cjih3hctoh HH^paicpacHbiM 
H3jiyneHHeM nepe3 ynacTOK ko>km npH nJiOTHOCTH moluhoctm H3jiyHeHMa ot 50 jxo 300 
mbt\cm2 b TeHene 1-20 MHHyT. OmaKO 3(|)(j>eKTHBHOCTb jieneHHfl npw stom Merojxe 
3HaHHTejibHO HH>Ke, t.k. o6jiyqeHHe Be^eTCH Mepe3 ynacTOK ko*ch, panojioaceHHbifi 
Henocpe^cTBeHHO Ha^ nopaweHHbiM ynacTKOM cjih3hctoh, hto He no3BOJiaeT nojiyMHTb 
Han6ojiee 3<|>cj)eKTHBHoro B03AeHCTBH* Ha npoueccbi o6MeHa BemecTB, 
cj>epMeHTaTHBHbie h pereneparaBHbie npoueccbi b TKaH^x. HsjiyweHHe HMeeT AJiHHy 
BOJiHbi b AMana30He ot 7 jxo 25 mkm, npn H3hhom cnoco6e B03^eHCTBHH AOCTHraeTca 
JieqeSHbiH 3<J)<})eKT npn 6ojn>uieM xojuiHHecTBe ceaHCOB o6jiyqeHH*i, ocTaiOTca 
no6owHbie ocjiowhchha b BHfle HeKpo30B TKaHefl, otckob, hto noHHttaeT 

3(})(j)eKTHBHOCTb MeTOfla JieHeHHH H npO*BJIfleTCH B nOHH)KeHHOM B03AeHCTBHH Ha 

npoueccbi pereHepauHH ncaHH, ^epMeHTaTHBHbie npoueccbi b tk3hhx h ckopocth 
oSMeHa BemecTB, nocKOJibKy He 3aAeflcTBOBaHbi bo3mo>khoctm caMHx TKaHeBbix 
CTpyKTyp npH OflHOBpeMeHHOM B03AeficTBHH no Bcefl Macce H3-3a HeAocTaTOHHoro 
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npoHHKHOBeHHH HSJiyronM. A xaiOKe He o6ecneHHBaerc« 3(j)(J)eKTHBHaH aKXHBH3au.Hfl h 

0nTHMM3aUHH npOUeCCOB . TKaHax B 3 3BHCHMOCTH OT BHAB TKEHefi, pacnojiorceHH* 

nopaxcHHbix TKaHefi - noeepxHOcmbiB cjioh „j, h rj,y6 H HHbiH. a -nucxe or bh^ 
saeonesaiiiu. 3xo npHBOAHx k noBbiui«.HOMy pHocy peueAHBOB, ocjio>KHeHHM, a xaxrce 
aaMeAJieHH* npoueccoe 3a>KHBJieHHa TKaHeii, nocKOJiwcy ycneBaiox pa3BHXbca 
nofowue HeaceaaxeabHwe a^enx* Tuna - neicpos. 06pa3o B aHHe KenoHAHb.x Py 6 U oB 
h OTena TKaHefi. 



HsBecTHO noJiapH3auHOHHO-cejieKTHBHoe ^asepHoe 3ep K ajio (RU, Cl, 2034318, 
27.04.95 r.), nweiomee MHorocjioiiHoe AHajieKxpHiecKoe noKpuxne, Ha H eceHHoe H a 
onxHHecxyKD nowio»cy. oho o6ecneHH B aex nojupioaiiHio irinyqeHM. ho nojiyneHnoe 
ox Apyroro hcxohhhk3, uto H e Aaex b0 3mo>khocxh peryjmpoBaHH. x ap a xxep h cxh k 
nojmpH3auHM c noMombio aaHHoro ycxpowcxBa. 

H3BecxeH cnoco6 cjmjibTpauHH onxHwecxoro HSJiyieHHH (SU, Cl, 1810868, 

23.04.93 r.). cnoco6 Hcnojibsyex JiHHefiHyio noji» P H3a U Hio csexa. no3Bo.riHex oxpesaxb 
AJiHHHOBOJiHOByio Hacxb H3JiyHeHHs h hjwbho Me „ flT b rpaHHMHyio ^acxoxy 
nponycKaHHH, ho H e oGecne^HBaex JiHHeiiHyio nojiapmaunio MSJiyweHHa, b conexanHH c 
Tpe6yeM0ii ajihhoh bojihu H3jiyHeHH5i, xoxopaa 6yAex peryjiHpoBaxbca b 33bhchmocxh 
ox nocxaBJieHHOfi 3aAanH. 

H3 B ecxHO ycxpoHcxBO an* JieHeHH* c|>H3HHecKHx HeAOcxaxKOB kohch (US, A, 5320618, 

14.06.94 r.), jcoxopbifl H3jiy«iaex nyjibCHpyiomee H3jiyHe HH e, OAHaKO b H e M npHMeHen 
npeo6pa30 B aTejib ajihh bojih, Koxopbifi He yHHXbiBaex H3Me H eHHe aahhw bojihw h He 

HMeex B03MO3KHOCXH Bb.paxaTb OnXMMaJlbHWii peKHM B03AeHCTBHH H3 coqexaHHa 
flJIHHbl BOJIH bl H BeJTHHHHbl nyjIbCaUHH H3JiyqeHH«. 

HssecxHbi BwcoK03 H eprHXH4ecKHe CBexoAHOAbi AJia (J)oxoAHHaMHHecKOH xepanHH 
( PCT, WO, Al. 93\21842, 1993r.). n P eA*o>KeHHb !e cnoco5 h ycxpoficxBO w 
a K xHBH3auHn n P H (J)oxoAHHaMHHecKOH xepanHH Hcnojibsyex mjiyneunt moiuhux 
CBexoH3JiyMaiomHx ahoaob b onpeAejieHHOM Bbi6pa H HOM cbcxobom AHanasoHe. OAHano 
MOHHxopHHr napaMexpoB c B exa ocymecxsjiaexca nepes oio>KHyjo cxe M y o6paxHOH 
CBA3H, hxo He no3BOJiaex yHHXbiBaxb xapaxxep 3a6ojieBaHMH. 

HssecxHa pewexKa-nojwpHsaxop,* SU. Cl, 1781659, 15.12.1992) ocymecrBJiawmaa 
nonfl P H3a U HK) b uih P okom AHanasoHe ajihh bojih - ox 1 ao 100 mkm, ho pemenca He 
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n03BOJIfleT H3MeHHTb XapaKTepMCTMKM M3JiyqeHM^ B 3aBHCHMOCTH OT 3a6ojieBaHMH, T.K. 

He o6ecne*iHBaeT BbiSop jojihh bojih b 3a,aaHHOM f nMana30He. AnnapaT fljia 
6no3HeproTepanHH (RU, CI, 2043759, 20.09.95 r.), KOTOpbm co^ep>KMT reHepaTop 
HMnyjibCHoro B03,aeHCTBHH h reHepaTop MH(|)paKpacHoro H3JiyMeHHa, ho oh He 
no3BOJiaeT coneTaTb H3JiyneHHe 3a,aaHHOH flJiHHbi BOJiHbi h xapaicrepHCTHKH MMnyjibca b 
Tpe6yeMbix K0M6HHauHax nocpe^cTBOM nojiy i jeHH$i M3JiyHeHMH, c xapaicrepHCTHKaMH 
M3Jiy i ieHHH b onTHMajibHOM pe>KHMe jinn KOHKpeTHOH 6ojie3HH Henocpe,acTBeHHO 
B03^eScTByK Ha cbctoboh H3JiyHaTejib. 

H3BecTno o6jiyHaiomee ycTpoiicTBO ( DE, Al, 4129192, 00.11.94r.), b kotopom 
MeHHiomyiocH nacTb H3jiyneHHfl ocBo6o^aaioT nocpeflCTBOM H36MpaTejibHoro no 
MacTOTe nacTHMHo npo3paHHoro CTeKJia. T.e. cHanajio H3JiyHaioT cnemp, BKJiioqaiomHH 
napa3HTHbie ( Bpe^Hbie) cocraBJifliomMe H3JiyHeHHH, a noTOM nonnpaBJiHKrr mx c 
noMombio cneuMajibHoro npHcnoco6jieHHH. 

H3Bec™o o6jiyMaiomee ycTpoHCTBO (DE, Al, 41 12275, 1994 r.), me cneiap pa3jiejiHiOT 
cneuwajibHbiMM cneiapopa3,aejiHTejiflMH, £HxponHecKHM noKpbiTHeM. no3BOjmeT 
nojiyqHTb cneKTp o6jiyMeHHH c 3a,naHHbiMM x ap aKTep h ctmk a m h , ho He o6ecnenHBaeT ee 

H3MeHeHHfl B COMeTaHMH M B 3aBHCHMOCTH OT JUiHHbl BOJIHbl C nOJIflpH3aUHeH H 

MOAyjiflUMeH. 

H3BecTeH cnoco6 w ycTpoiicTBO jjjw npnaaHMfl 3arapa nyjibcwpyioiUHM CBeTOM, (US, 
A, 5282842, 01.02.94 r. ), hctohhhk H3JiyMeHHfl He bkjuohch b npoqecc m3mshchmh 

UHKJIOB nyJIbCaUHH B 3aBMCHMOCTH OT KOHKpeTHOPO BHJX3. 60Jie3HH. 

H3BecTHa CHCTeMa CBeTOJieneHHfl (US, A, 5259380, 09.1 1.93 r. ), coaep>Kamee CWRbi, 
H3JiyMaiomHe HeKorepeHTHbiw cbct b y3KOM AHana30He c HMeiomeBca ueHTpajibHoii 
/Vihhoh bojihw, KOTopbie crpynnHpoBaHbi b 6aHKax. CxeMa ynpaBJieHHfl 6aHKaMH 

CO^ep>KMT yCTpOHCTBO flJIfl C03flaHH5I pa3HOCTH nOTCHUHaJIOB M yCTpOHCTBO 

(J)opMHpoBaHHfl OTperyjiHpoBaHHoro HanpaweHH*. OflHaKO no,a6op Heo6xo/jHMbix 
xapaKTepHCTHK H3JiyHeHHfl ocymecTBJiaeTca uejiOH cncTeMOw , a He 3a cneT cbohctb 
caivioro H3JiyHaTejiH. 

H3BecTHO CBeTOBoe JieHe6Hoe ycTpoiicTBO (RU, CI, 2014854, 30.06.94 r.), 
o6ecneHHBaiomee jieMe6Hbifi 3cJ)(j)eKT HMnyjibCHO-nepwo/uiHecKHM nynxoM CBeTa b 
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MH^paxpacHOM Awana30He peryjiwpoBaHHOH mhtchcmbhoctm. HcTOMHHKaMM cBeTOBoro 
H3JiyHeHH« HBJiHiOTCfl MeTajuiorajioreHHbie jiaMnbi c onpeflejieHHbiM 
HanojiHMTeneM,no3BOjmiomMe ynpaBJiaTb HHTeHCHBHOCTbK) m cneiapajibHbiM cocTaBOM 
H3JiyHeHHfl, ho He MorymHM ocymecTBJiHTb JiHHefiHyio nojiflpH3auHK> h o6ecneqHBaTb 

OnTHMajlbHblH pe>KHM COHeTaHHH MO,2jyjIHIJHM, n0^flpH3aUHM B COBOKynHOCTM c 
flJIHHOH BOJIHbl B 3aBHCHMOCTH OT KOHKpCTH OTO 3a6ojieBaHHfl. 



HaH6ojiee 6jih3khm tcxh h h cckh m peiueHHeM HBJifljOTca CBeTOBbie Jieqe6Hbie ycTpoHCTBa 
(RU, CI, 2014854, 20.09.94 r. h RU, Al, 2033823, 20.09.95 r.), BKinonaiomHe 

10 HCTOMHHKM CBeTOBOTO H3JiyqeHHfl, CHCTeMy ynpaBJieHHfl, B KOTOpblX H3JiyqaTeJIH 

KajiM6pyiOTCfl b 3aBHCHMOCTH ot njiOTHOCTM noTOKa H3JiyneHHH w ynpaB^Hfomee 
B03,aeHCTBHe Ha xapaKTepwcTHKH CBeTOBoro noTOKa 3aBHCHT ot npoq>aMMbi 
TepaneBTMMecKoro B03fleHCTBHH. OflHaKo ynpaBJieHHe xapaicrepHCTHKaMM noTOKa 
AOCTHraeTCH H3MeHeHHeM npocTpaHCTBeHHoro nojioaceHH* H3JiyHaTejifl OTHOCHTejibHo 
15 naTOJiorHHecKoro onara, jim6o nyTeM cmchw caMHx H3JiyqaTejieM, hto He no3BOJiaeT 
Bbi6HpaTb onTHMajibHoe cooTHouieHHe KOM6HHauHH xapaicrepMCTHK jxn% nojiyneHHH 
MaKCHMajibHoro jieqe6Horo acj)(j)eKTa b 33bmchmocth ot KOHKpeTHoro 3a6ojieBaHHH. 

HaH6ojiee 6jih3kmm no TexHwqecKOH cymHOCTH k npe^JiaraeiviOMy ycrpoficTBy 
20 HBJiaeTCH cnocoG JieneHHfl BOcnajiHTejibHbix npoueccoB m Heocno>KHeHHbix H3bflBneHHH 
CJ1H3MCTOH o6ojiohkh >KejiyAKa w ABeHa^uaTHnecTHOM khwkh (RU, Al, 4707945, 

26.11.1991). B HeM HCnOJIb3yeTCH B03MOHCHOCTb OflHOBpeMeHHOrO B03AeHCTBHfl KaK Ha 

noBepxHocTHbie cjiom cjih3mctoh o6ojiomkh, TaK h Ha 6o;iee rjiy6oKHe enow ctchkh 
opraHa npn onpe,aejieHHOM nornomeHHH H3JiyqeHHfl Me>KAy bthmm cjioamh. OflHaKO 
25 BapbwpyiOT Hcnojib3yeMbifi cneiapajibHbiH HHTepBan TOJibxo nyTeM KOM6MHaiiHM 
moiuhocth, noOTO^MMOH k HCTOHHHKy H3JiyHeHHfl,HanpwMep rajioreHOBOH JiaMne, a Tan 
ace H3MeHeHHe\f paccTOHHH* ot OTCTajibHoro KOHua 3HAOCKona jxo o6jiyMaeMOH 
noBepxHOCTM TKaHew. Ho 3tot MeTOfl He no3BOJiaeT ocymecTBJiflTb KOM6HHai|Hio 

nOJlHpH3aUHH, MOAVJIHUHH B C0MeT3HHH C MOLUHOCTbK) H M3MeHeHHCM £JIKHb! BOJIHbl, 

30 KOTopbie o6ecnenaT onTHMajibHoe cooTHOiueHHe xapaKTepncTHK H3JiyHeHHa b 

3aBHCHMOCTH OT KOHKpeTHOTO 3a60JieBaHHfl. 
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CymecTByeT Heo6xo,aHMOCTb noBbiiueHH* s^ckthbhocth JieneHH^ npw pa3JiMHHoro 
poaa HapyuieHHJix b ncaHRx HecKOjibKHx tmiiob - MbiwenHbix, cycTaBHbix, cocy^MCTbix, 
Kor^a MMeiOTC« cjienyiomHe naTOJiorHnecKHe HapyiueHHa: 

HapyilieHHH 06MeHa BemeCTB, B HaCTHOCTH, CKOpOCTH OTBOfla B TKaHM H3 KpOBH 

MMKposjieMCHTOB, ocjia6jieHMe nor^omeHHfl h owhm KpoBbK) KHCJiopo^a, 
rjnoK030CO^ep>KamHx 3JieMeHTOB, KaK 3to HMeeT MecTO npH aHrnonaTHqecKOM 
CMH^poMe npw caxapHOM jxua6ere; 

HapymeHHe o6jvieHa BemecTB b xpaiue cycraBa npn peBMaTOM^HOM apTpHTe; 

ocjia6iieHMe (J)epMeHTaTHBHbix npoueccoB h noBbiweHHe ypoBH* MeTa6ojiM3Ma 
npM aHrwonaTHuecKOM CHHflpoMe, oworax, napa^oHT03ax m napa^oHTHTax, «3Bax 
>Kejiy^Ka m I2-nepcTHofi kmuikh; 

HapymeHHe pereHepaTHBHOH (J)yHKUHM nopaxceHHbix TKaHefi, HanpHiwep, 
cjiH3MCTOH, npH ^Bax acejiy/iKa h 1 2-nepcTHofi kmuikh, 3a>KHBJieHHH TKaHeH b npouecce 
peMHCCHH nocjie MecTHO-njiacTMMecKHx onepaijHflx Ha Jiwue h t.j\. 
Ohh conpoBO>K#aiOTCfl BOcnajiHTejibHbiMH npoueccaMH, OTeKaMH TKaHefi, HeKp03aMH 
TKaHeii. 



Bee 3th npoueccbi HacTynaiOT BCjie^CTBHH HecKOjibKHx ocHOBHbix npunnu: 
paccTpowcTBO KanHJiHpHoro KpoBoo6pameHHa; 
paccTpoficTBa cocyAHCToro KpoBoo6pameHHfl; 
paccTpowcTBa JiHM(J)oo6pameHHfl; 
3aMe,zvieHHH TOKa KpOBH; 

3aMefljieHHH OKHCjiHTejibHO-BoccTaHOBHTejibHbix npoueccoB. 

Bee 3th npoueccbi conpoBo>KaaK)Tca (J)yHKUHOHajibHbiMH m anaTOMo- 
MOpc})OJIOrHqeCKHMH H3MeHeHH^MH B CTpyKTypHbix 3JieMeHTax TKaHefi Bcex bhaob npH 
nepeHHCjieHHbix 3a6ojieBaHHax. 

Ohh xapaKTepH3yiOTCH H3MeHeHH*MH peraoHajibHoro KpoBoo6pameHHfl, 
H3MepaeMoro cjieayioiuHMH xapaKTepHcjHKaMH: 

ypOBeHb KpOBOTOKa, 

nyjibcoBoe KpoBeHanojiHeHHe, 

pe3HCTeHTHOCTb COCy^MCTblX CTeHOK TKaHew, 
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TOHyc Hanp«)KeHHH b cocy/jax, 
peorpa^HHecKMH mh^ckc, 

HH^eKC nep H (})epHMHoro conpoTHBjieHH* cocy AO B TKaHefi, 
ajiJiacTHHHocTb TxaHefi, 
> TeMnepaTypa kojkh, 

BpeMa KynapoBa„„* 6o*eBoro CHH^poMa h 3a™ e „H« T Ka H efi. 

noBbiujeHHe 3<|>(|>eKTMB hocth ne^nm pemaerc* nv TeM „, 

~ K ao „„„ 0T , ao 56 h BBm C0HeTaHH , nM ;„ 3ai r 

T™"™ CBeTOBOr ° "° TOKa " " ° T «eo6x M „ M „ c ™ L y J„ 
on™ MMbH0ro ^ e6Horo 3HeKTa c y , ieTOM KoHKpemoro ~ 

™»OH „p„, HMOfi KO TO po r o „ BM11Cb Bb , uleyKa3aH „ l , e ^^^^ ; ™- 

3 kc„ 0! „ u „, „eKo r epe„ T „c r „ „ H(j)paKpacHoro _ 

B03_ „ a „ pra „, rae „„ e 6oJ]eJH „ c bo3m ~; 

o,_„„ ro BOWBC _ aompmwm n MoayMw ;~ 

B03„„ „„ ^ Ma£ce TOHea ( . noMpxHocTHux P ~ 

3a c,e T a K ™ B „3a„„„ „ poueccOB np „ 
«h„ „ M „ b 3«,a„HOM a „ana30„e „ nJI OT„oc™ Moul „oc™ „3 fly ,e„„» 
3to o 6 ec„e,„,aer o„™Ma* b „ blii , e ,eo„ blB ^ c ywoM kqh 

»*»«»«» „ TO „e M aKC„ MaJlb „„ ro T ep aneB ™_o r o 3 ^ Kn c "Jol 
KOHKpeTHOro 3 a 6ojie&aH>tfl. y 

MOBa pe3y)lbTaT o6ec „ e „„ BatTC „ cnoco6oM ^ „ 

™_ mtoaomtaaa „„„ TCaHeB P 

- W ■ -,e„„e ,- 20 MHHyT „ p „ nJKmi o CT „ 
MOmHOCTH HSJiyMeHHJl 50-300 mbt\cm2. 

nep-o^HHocx. o 6jIy ,e„„» ww „ Bb , 6llpaeTO , ^ , „ 2 ^ „ 
» P eM, Ky n„poBa„„» 6o„e.oro c„ HflpOMa np „ 3aMMeH „„ _ H>JeCKMx ^ 

KolT" B nPe ' UO!,<eHHOM CnOC ° 6e ™»™ ™ ^y,e„„e „ MyT .» y , acntoM 
ko*h. pacno« b ,„ „a a „p ra „ OM . mmamim 3a „ poraaHHe 
J,H„„„ ,, OTO p oB „ HapyuieHHe o6MeHHux <tepMeHTaniBHbix • 
per „ep aT „B„ bK npo „ecco B . „ 3ayHeHHeM c ^ , ot 

AO * « . co*™.™ c ero ^etao. no^a^ „ Bpe„e„„ oii M o ayJW „„ e „. B 
cnocoSe „cn OJIb 3 y e ra co,e T a„„e mm bo™ b 3 U a„„o„ mm *. , Taic!Ke BBei e„„a 
«••«.». MMp™™, H Bpe M e„„o a M o W ,» u „„ B b ,6 B p aroT c y ,ero„ xapaKTepa 



WO 97/37722 PCT/RU96/00085 

JImctNq 9 

3a6ojieBaHH*i. njiOTHOCTb moluhocth H3Jiy i jeHH$i Bbi6HpaiOT c yneTOM xapaKTepa 
3a6ojieBaHHfl. 

TaKHM o6pa30M noBbimaeTCH 3(|)(J)eKTHBrocTb JieqeHHa nyTeM aKTHBH3aunn o6MCHHbix, 
(J)epMeHTaTMBHbix m pereHepaTMBHbix npoueccoB b ncaH^x. 
Bee 3(J)(j)eKTbi jieneHHfl flocTHraimcb 3a cner yjiysmeHMa KpoBoo6pameHna " 
pereHepauHH TKaHeii. 

FIpH aaHHOM cnoco6e jieneHHfl ocymecrBjweTCfl mgtojx (j)yHKqHOHajibHoro B03,aeHCTBHa 
BceM cneKTpoM bojih c onTHMajibHbiM coweTaHMeM xapaKTepHCTHK M3JiyMeHHH b 

3aBHCHMOCTM OT BHfla 3a6oJieBaHHfl. BO BCeX CJiynaHX aKTHBH3aUHH npOMCXOOTT BO 

Bcefi Macce nopaaceHHbix TKaHew nepe3 yjiyniueHHe npoueccoB o6Mena, 
(J)epMenTaTHBHbix h pereHepaTMBHbix . CymecTBeHHoe yjiynmeHHe MeflHUHHcyKHx 
iioKa3aTejieuii npn pa3JiMHHbix 3a6ojieBaHHax xapaKTepH3yeTca onTHMajibHbiM 
co i ieTaHMCM x ap a KTep w ctm k mnyHtww* b pe3y;ibTaTe nero coKpaqaioTCH cpoKH 
JieMenM>i m ^ocTHraeTCH MaKCHMajibHbiH Jie<ie6HbiM 3(f)(j)eKT. 

PetueHMe 3aaaiiH orrrMMH3auMH jieqe6Horo 3$$eKTa c yneTOM xapaKTepa 3a6ojieBaHH>i 
peuiaeTCfl ycTpoHcTBOM jinn ocymecTB/ieHH* cnoco6a neneHHfl HeKorepeHTHbiM 
H3Jiy i ieHMeM naTOJiorHH TKaHefi. Yctpohctbo co^ep)KHT hctohhhk nHTaHH* (I), 
hctohhhk CBeTOBoro M3JiyMeHM«, BKJiiOHajomHH CHCTeMy ynpaBJieHH* (2), H3JiyqaTejib 
(3). npeAJio^ceHHoe yciponcTBo no3BOJiaeT npn no^ane Ha Hero ynpaBJjnioiuero 
ojieKTpHMecKoro cwrHajia cwcTeMbi ynpaBJieHH* , KOTopbiii no^aerca c aonojiHHTejibHbix 
hctohhhkob nHTaHHfl, o6ecneHHTb xapaKTepncTHKH H3Jiy i ieHHH cBeTOBoro H3JiyHaTejia, 
co otb eTCTB y K) u] h e Tpe6oBaHHflM JieneHH* c aoc™>KeHHeM MaKCHMajibHoro jieneGHoro 
3(})(})eKTa. Hctohhhk CBeTOBoro nsjiyneHH* npe^BapHTejibHO OTKajiw6poBaH b 

3aBHCHMOCTH OT rUIOTHOCTH nOTOKa H3JiyneHHfl. 

HoBbiM b npeaJK»KeHHOM ycTpoficTBe ABjiaeTCH to, hto b KanecTBe H3JiyHaTeji*i (3) 

HCnOJIb30BaH UIHpOKOnOJIOCHbIM nOJiynpOBO^HHKOBblM KpeMHHeBblH CBeTOj^HOA c 

xapaKTepHCTHKaMH ajimhw BOJiHbi HeKorepeHTHoro HH<{)paKpacHoro H3nyHeHHH b 
OTana30He ot 1 no 56 mkm, ocHOBaHHbifi Ha CBepx/viejiKOM "p-n" nepexoae. Hctohhhk 
nwTaHHfl (1) noflKjnoweH B,aojib njiocKOCTH (a) " p+n" hjih "n+p" nepexo^a h 
o6ecnenHBaeT npOTeKaHHe TOKa BHyTpH JiernpoBaHHofi "p+n" hjih "n+p" o6jiacra. 
CHCTeMa ynpaBJieHHfl (2) HMeeT no/jBOAbi (c,d,e) jui* AonojiHHTejibHbix hctohhhkob 
3JieKTpHMecKoro nojia, npwcoe^MHeHHbie k CBeTojwoay T3khm o6pa30M, hto 
3JieKTpHMecKoe nojie B03^eficTByeT BflOJib hjiockocth (a) "p- n " nepexo^a w 
o6ecneHHBaeT Hajinnne o6paTHoro h npaMoro CMemeHH* Ha "p-n" nepexo/ie. CHCTeMa 
ynpaBJieHHa (2) ynpaBJweT cneKTpajibHbiM wana30HOM zuihh bojih cbctoboto 
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«3JiyHeHH», crenrntK) jihh6hhoh nojrapmam,,, 

O-cmu y„pa M e„„„ (2) ,„ 3aeBcrayCT „, " "'""^ BpeMeH "° 8 "W» 
no M «e„„ u „ c „ OMOUIHO noaBOflos ' """"l «"P«««». no™, 

B^,™* sjieKTpH^ecKoro „„. Bbl6paHa ^J™™"*™" 

' *■ ~„„, ..u^eaHHoro T 7 B T^' 3a6<MeBaH ""' 

~ ^::::~ oro ~" aw "" 

BejiHHHHbi ocy_™ ^..e^a, "« 
ynp^mee 3, ei np„ W CKoe „o„ e o6ecneH„ B aer „„„ ' ^onojiHMTejitHoe 
<» «eo6xo W „„„ -acTOToB MO , yjHUM „. flyM '"" 0 ~ r ° -y*™ c 

TaKHM 06pa30„ c n.„o« ycpoBcrsa AOCTHraerc, 
^,r„ CBeTOBoro „3„y.,e„„, ^ ™ 6 ~ 

~ ^ ^ HanpH m ; j~ - -~ . _ 

iaKHM o6pa3o M npe/uio>KeHHoe ycTpoficrBo m, B « 

"°3Bo M e T o™ M „3„p OB a Tb , eH , 6 LT 3 ^; T f y 2T" cnoco6a 

W y ,eTOM xa PaKTepa 3a6ojie B aHHH. 
Ca«w,Ba TO n,Ho npe^oaceHHa* rp ynna H3of - „ 

c yrei-oM xaparrepa 3a6ojie B aHH». 

KPATKOE OflHCAHHE <PHryp WEPTEJKEft 
Rg. I - Ta 6 ™„a „ 0JIyHe „„a max „ ^ 

MemilH „ c KO *toI " aa 

BH^a 3a6ojieBaHHfl; "OKaaarenH a™ KowcpeTHoro 

Rg- 2 - cpaBHHTeabHwe xapaKTepHCTwcH pe3y„ bT aTOB neu. 

napa fl o„ T o3o M . napa_> M w H J y JZ 72 "° 

BaoHaHTl ™ yHeHMflcxa P aKTe PHCTHKaMHAl,A B C D- 

«apHa„T I - noKa33TejiH peorpa^eacoro „ HA eKca (P H ) (Rn- ' 

BapHaHT JI - noKasare™ ronyca cocy^OB fliTQ (IRP)- 
BapHanr III - noKaaarenH HH^Kca nep H( j,ep Hfi „ oro conDOTU 

(IVT); PMHHoro conpoTHBJieHHH cocy^oB (HriC) 
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Fig. 3a - cpaBHHTeubHbie xapaKTepMCTHKH pe3yjibTaTOB jieneHHa no 3a6oJieBaHHAM 
H3BOH >Kejiy^Ka m 12-nepcTHOH khlukh, Heocno>KHeHHbie 3a6ojieBaHHH, jxsin bo3j^chctbmh 
H3JiyneHHeM c x ap aKTep h cth k a m m Al, A, B, C, D; 

BapwaHT I -noKa3aTejib HOMepa ceaHca, npn KoropoM KynnpBajica 6ojicbom cHHflpoM 
(Nc-H); 

BapMaHT II - noKa3aTejib HOMepa ceaHca KynnpoBaHMa «Bbi (Nk-H); 

Fig. 3b - cpaBHHTejibHbie xapaKTepMCTHKH pe3yjibTaTOB neneHun no 3a6ojieBaHHHM 

tf3BOH H 12- nepCTHOH KHLUKH, XpOHHMeCKHe 3a60JieBaHHfl, JJJVi B03fleHCTBHH 

M3JiyMHeHMeM c x ap aKTep h ctm KaMH Al, A, B, C, D; 

BapwaHT I - noKa3aTeJib HOMepa ceaHca, npn KOTOpOM KynnpOBajicH 6ojicbom chh^pom 
(Nc-X); 

BapHaHT II - noKa3aTejib HOMepa ceaHca KynnpOBaHHJi H3Bbi (Nk-X); 
Fig. 4 - cpaBHHTejibHbie x ap aKTep h cthkh pe3yjibTaTOB jieneHHfl no 3a6oneBaHH5)M 
peBMaTOHAHbiMH apTpHTaMM Ann B03^eKcTBn>i H3Jiy i ieHHeM c xap aKTep hcthk3mh 
Al, A, B, C, D; 

BapwaHT - nOKa3aTejiw ajuiacTUHHOCTH Ha pa3rn6aHHe (ESpa3r.) h noKa3aTejin 
3JiJiacTH4HOCTH Ha crH6aHne (EScrH6.); 

Fig. 5 - cpaBHHTejibHbie xapaKTepMCTHKH pe3yjibTaTOB Jie^eHHH no 3a6ojieBaHMAM 
aHrHonaTHwecKHM CHHijpOMOM npw caxapHOM flHa6eTe ,ojih B03^eficTBH5i H3JiyMeHHeM c 
xapaKTepwcTHKaMH Al, A, B, C, D; 

BapHaHT I - noKa3aTe;ib KpOBOTOKa b koh6 i ihocthx (K) npH mioTHOCTH moiuhocth 
H3^yqeHH5i 50 h 300 mbt/cm2; 

BapHaHT II - noKa3aTejib TeMnepaTypbi ko>km b Mecre o6jiyMeHHa (t 06) npw njioraocTH 
moiuhocth H3JiyneHHfl - 50 h 300 mbt/cm2; 

BapHaHT III - noKa3aTe;ib TeMnepaTypbi ko>kh Ha CTonax (Ict) npw mioTHOCTH 
MomHOCTH H3JiyMeHH5i 50 300 mbt/ cm2; 

Fig. 6 - cpaBHHTejibHbie xapKTepMCTHKH pe3yjibTaTOB jieMeHHK nocjie mcctho- 
nnacTHqecKHx onepaunfi Ha Jinue win B03#eHCTBHfl H3Jiy i ieHHeM c x ap aKTep m cth Ka m h 
Al, A, B, C, D; 

BapwaHT I - noKa3aTejib nyjibCOBoro KpOBeHanojiHeHHfl (I1K) (PB); 
BapHaHT II - noKa3aTejib pe3HCTeHTHOCTH cocyancTOH CTeHKH (BA) (VWR); 
BapHaHT III - noKa3aTejib TOHyca Hanpa>KeHH5i b cocy^ax (I1TH) (IVT); 
Fig. 7 - cpaBHHTejibHbie xap aKTep h ctm kh pe3ynbTaTOB JieneHHH o>KeroB rjih 
B03AeiiCTBHfl H3JiyMeHHeM c x ap aKTep h cthk a m h Al, A, B t C ( D; 
BapHaHT 1 - noKa3aTejib peorpacjjHnecKoro HH^eKca (PH) (RI); 
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BapnaHT II - noKa3aTejib TOHyca HanpaaceHHa b cocyaax (FITH) (IVT); 

BapuaHT III - noKa3aTejib HHfleKca nepncJiepHMHoii pe3HCTHBHOCTH cocyaoB (HFIP) 

(IRP); 

Fig. 8 - H3o6pa>KeHO cxeMa ycTpoifcraa ajih ocymecrajieHHa cnoco6a JieneHMH 
naronorHHecKHx coctohhhh TKaHefi HeKorepeHTHbiM H3JiyneHHeM. 

JIYHIIIHH BAPHAHT OCyiUECTBJIEHHfl H30EPETEHH* 

B 6ojie3HHx, KOTopwe Bbi3BaHbi HapyiueHHeM o6iweHa BeiuecTB b TKaHax, 
4>epMeHTaTMBHbix m pereHepaTHBHbix npoueccoB , B03HHKajoT (|>yHKUHOHajibHbie h 
anaTOMo-Mop(J)OJiorHMecKMe hsmchchmh b crpyKTypHbix 3JieMeHTax naTOJiorHnecKHx 
TKaHeii m cocyaoB, KOTopwe flBJHuoTca npHHHHOH bo3hhkhobchhh naTOjiorHH b sthx 
TKaHsx npH Bbmiena3BaHHX npouecax. PaccMaTpHBaiOTca JieneHne cjieAyiounix 
naToaorHH. - 

- npH napa^OHTHTax h napa,qoHT03ax Ha6jiK>aaiOTCfl anejryiomHe naTOJiorunecKMe 
H3MeHeHMH b TKaHHx- HeKpo3. HapyuieHMe KanHJiapHoro KpoBOoSpameHwi, MbiuienHbix 
TKaHeii aeceH, otck, BOcnajiHTejibHbifi npouecc b tk3hjix. Ohm xapaKTepH3yioTC$i 
KpoBOTOHHBOCTbio, rHnepecTe3HeM, noBbimeHHeM HHfleKca rHrneHbi (Hr)(IH), 
peorpa(j)HHecKoro HH^eKca (PH)(RI), HHfleKc nepH(j)epHHHoro conpoTHBJieHHa cocyaoB 
(HnC)(IPR) h mmeicca nepH(|)epHHHoro conpoTHBJieHHji cocyaoB (TITC)(IVT). ripn 
coweTaHHH napaivieTpoB H3jiyHeHH«, c ajihhoh bojihh b npe^ejiax ot 1 no 56 mkm, 
nojiapH3auHefi h MOAyJiflUHefi c wacTOTofi 30ru hjih 200ru, Ha6j«o,naeTCH 
MaKCHManbHbiH jieieSHbifi 3(j)(j)eKT (cm. Figl, Fig2). Oh xapaKTepH3yeTca ycTOHHHBbiMM 

XapaKTepHCTHK3MH RI - V.I, IPR - V.II,IVT - V.III,Fig2, BeJIHHHHa KOTO P bIX 

npM6jiH)KaeTca k Hopiue. EIpH MHHHMam>HOM JieneSHOM 3<j){|>eKTe, Koraa B03jeiicTBHe 
ocymecTBJiHeTca TOJibKO H3JiyHeHHeM c ajihhoh bojihm ot 1 no 56 mkm, 6e3 bbqaqhhr 

MOAyJIHUHM H nOJlflpH3aU.HH, BeJIHHHHbl RIJPRJVT 6jlH>Ke npH6jIH5KaK)TCH K HOpMC 

HeM 3to Ha6jnoflaeTca npH B03^eHCTBHH H3JiyHeHHeM c ajihhoh bojihm ot 7 ao 25 mkm 
( cm. Fig2, Al ). 3(J)(|)eKT o6ecneHHBaeTca CTHMynflUHefi KpoBOTOKa h o6orameHMeM 

KpOBH KHCJIopOflOM; 

- npw «3Be )KenyAKa h 12-nepcTHofi khuikh, Ha6jno,jjaioTcji cae.ayiouj.He namnonmecKHe 

H3MCHeHH^ B TK3HHXI BOCnaJIHTeJlbHblii npoueCC CJIH3HCTOH, npH 3 aTKHBJieHHH H3Bbl- 

o6pa30BaHHe KenjioMiiHbix py6uoB, BbicyujHBaHHe dmnenun, npHBo;wmero k HeKpo3y 
TKaHefi CJIM3HCTOH, B03HHKH0BeHHe BTopHMHoro BocnajiHTejibHoro npouecca, npn 
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3aMe;uieHHn 3^>khbjichhh TKaHefi b pe3yjibTaTe HeGjiaronpnaTHoro coneTaHHH 

B03AeHCTBHH H3JiyHeHMeM. TaK HanpHMep nOBepXHOCTHbIM SnHTCJIHH CJIH3HCTOM 

JiyMiue 3a>KHBaeT npw KpancoBpeMeHHOM bo3achctbmh c 6oJibmeM nacTOTOH MOAyjiauHH 
( 200ru) t ho 6e3 yBejiHMeHHH moluhocth hjiothocth H3JiyqeHH* (Fig 1 ,Fig3f,Fig3b ). B 
onMTejiMH bo BHyrpeHHMx cjiohx cjih3hctoh 3a>KMBJieHMe 3 (})(}) eKTHBHee hjxgt npn 6ojiee 

AJlMTCJIbHOM B03ACHCTBHH C nOBblllieHHOM MOlUHOCTbK) HHTCHCHBHOCTH CBCTOBOrO 

noT0Ka.3TM npoueccbi xapaKTepH3yiOTC5i rjiy6HHOH npoHHKHOBeHHH SHeprwn b ncaHM 
cjiH3MCTOH(Figl,Fig3a, Fig3b ), CTeneHbK) nonioiueHHfl 3thmh TKaHHMH H3JiyHeHHJi h 
pacnpe^ejieHMeM 3HeprMM M3JiyHCHHH no TKaHHM. ScJx^eKTHBHOCTb aaHHoro npoqecca 
xapaKTq)H3yeTCH HOMepoM ceaHca, npM KOTopoM Ha6jiK>Aajiocb KynwpoBaHHe 
6ojieBoro cHHApoMa m HOMepoM ceaHca, npn kotopom xynnpOBajiacb 
H3Ba.MaKCMMajibHbiM JieHe6Hbiw 3(})(J)eKT Ha6jnoAaeTC5i npn bo3achctbhh Ha 

HeOCJ10>KHeHHbie H3BbI - H3Jiy i ieHHeM C AJIHHOH BOJIHbl OT 1 JXO 56 MKM B COHeTaHHH c 

nojiflpH3auHen ( v.- I, v.-IIB Fig 3a) npw mouxhocth hjiothocth mjiyneHHfl - 50 
mbt\cm2 m H3JiyMeHMeM c ajihhoh bojihw ot I ao 56 mkm b coneTaHHH c nojwpn3auHeM 
h MOAyJiHUHew c qacTOToii 200 Fix ( Figl, v.-I,v.-IIX\ Fig3a). xpoHHnecKHx *3B - 

npM B03ACHCTBHH H3JiyMeHHeM C AJTHHOH BOJIHbl OT1 AO 56 MKM B COHeTaHHH C 

noji»pH3auHeH m MoayjiHuneH c nacTOTOH 30 Tu. Bo Bcex CJiyHaax MHHHMajibHbifi 
npo^BJieHHbi Jiene6HbiH 3(j)c})eKT no AaHHbiM noKa3aTejiflM 6biJi Bbiuie MeM JieHe6Hbifi 
3(J)(})eKT npn B03,aeHCTBHH H3jiy4eHHeM c ajihhoh BOJiHbi ot 7 ao 25 mkm 6ojiee MeM Ha 
3-4 ceaHca. Bojibiuoe B03AeficTBHe Ha jieneHHe b aaHHOM cjiynae oxa3biBaeT 
onTHMajibHoe pacnpeaejieHHoe B03AeficTBHe Ha TKaHH snHTejiwa, hto conpoBoacaaeTca 
OTcyTCTBHeM noBbiuieHHoro HarpeBa kjictok ncaneH bo BpeMfl hx oGjiyneHHa; 

npn peBMaTOHAHbix apTpnTax Ha6jnojiaeTCfl paccTponcTBO mccthoto 
KpoBoo6pameHHM, npewMymecTBeHHo BeH03Horo, rwnoKCHfl 3JieMeHT0B cycraBOB, 
HapymeHMe o6MeHa BemecTB b xpame cycTaBa, acenTHHecKHH Heicpo3 tojiobkh cycTaBa 

H HAHOnaTHMeCKHH aceilTHHeCKHH HeKp03. 3T0 XapaKTepH3yeTCJJ 3JiaCTHMHOCTbK) Ha 

pa3TH6aHHe (ESpa3r.) b KpafiHeM pa3orHyTOM nono>KeHHH (B), ecTecTB eH h bi m 
nono>KeHHeM cycraBa, He Bbi3biBaioiUHM BHyTpeHHero ycnjina (E), h nojioaceHneM 
cycTaBa, cooTBeTCTByiomero HyjieBOMy yrjiy nocjie pa3ni6aHHfl (C), 3JiJiacTH4HOCTbK) 
Ha crn6aHHe (Escr.), b KpafiHeM corHyTOM nojioaceHHH (A), b ecTecTBeHHOM coctoahhh 
cycTaBa 6e3 BHyipeHHero ycHJina (F) h nojio>KeHHeM cycTaBa, cooTBeTCTByiomero 
HyjieBOMy yrjiy nocjie crn6aHHfl (D). HaH6ojibiHHH JieMe6HbiH 3(})(|)eKT Ha6jiK>aaeTCfl, 
Kor^a o<rraTOMHbie ycHJina npn crn6aHHH h pa3rn6aHHH abjihiotch MMHHMajibHbiMH, a 
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yroji crn6aHna h pasmeaHH* - MaKCHMajibHbifi ( Figl). MaKCHMajibHbiM Jie«ie6Hbifi 
3(J)(j)eKT AOCTHraeTca npH B03AeficTBHH Ha o6jiacTb c H3JiyHeHHeM ajihhoh bojihu ot 1 
AO 56 mkm npH nojwpmauHH h MOflyjuiUHH Kan c lacTOTofi 200ru, TaK h c qacTOTofi 
30ru npH MHHHMajibHOH moiuhocth njioTHOCTM H3JiyieHMH b 50mbt\cm2 (Fig 4). IlpM 
5 MMHHMajibHOM jieHe6HOM 3tj)<|>eKTe, Bee paBHO BpeMH KynMpoBaHHfl 6ojieBoro chhapom3 
h HopM3JiH3auHH napuHajibHoro AaBJieHHJi b KanHJiHpax HacTynajia 3iiaMHTejibHO 
paHbiiie, yeM np« bo3achctbhh H3Jiy'ieHneM c ajihhoh bojihm ot 7 ao 26 mkm, Ha 3-4 
ceaHca (Fig4, A I); 

10 - npn aHrwonaTHHecKOM CHHApoMe npn caxapHOM AHa6ere Ha6jnoAaeTca 0CJia6jieHHe 

CKOpOCTH OTBOAa B TK3HH MHKpOSJieMeHTOB, oana6jieHHe norjiomeHHfl KpOBbK) 

KHC^opoAa h KHCJiopoAOCOAep>KamHX sjieMeHTOB, ocjia6jieHHe <J>yHKUMH 
Bbipa6aTbiBaHHJ> ropMOHOB. ocjia6jieHHH (J>yHKUHH BbweJieHHfl. 3to xapaKTepnsyeTca 
noBbiiueHHeM TeMnepaTypw kojkh Teyia b MecTe o6iiyqeHHa (t 06 ) h TeMnepaTypw kojkm 
15 Tejia Ha cronax ( t ct.) h saBHCHT ot npoHHuaeMOc™ M eM6paH kjictok, mto BJiMJieT Ha 
3HeprHTHMecKHH o6 M e H MOKAy KJicTKaMM, (J)epMeHTaTHBHyio h pereHepaTHBHyro 

aKTHBHOCTb KJieTOK, ropWOHaJlbHyiO AEHTCJIbHOCTb KJICTOK. MaKCMMaJIbHaH 
3(})(J)eKTHBHOCTb JieHeHMH AOCTHraeTCfl npH pOKHMax B03AeHCTBH» AJIHHOH BOJIHbl OT I 
AO 56 MKM, K3K B COMeTaHHH C nOJl*pH3aUHeH npH M01AHOCTH HJIOTHOCTH H3JiyneHHfl 
20 50 BT\ CM2, T3K H npH COMeTaHHH C MOAyJiaUHefi npH MOLUHOCTH HJIOTHOCTH H3JiyHeHHJJ 

300 bt\ cm2 (Fig 1, Fig5). Ilpn noJiyneHHH MHHHMajibHoro sqbcfeeKTa neneHHa, 
pesyjibTaTbi Bee pa BH o npeBbiuiajin sq^eKTHBHOCTb jieqeHH* npn bo3achctbhh 
HS^yneHHeM c ajihhoh bojihh ot 1 ao 25 mkm ( Fig 5, Al). Pe3yjibTaT xapaKTepnsyeTC* 
noKasaTejuiMH TeMnepaTypw, KOTopaa npH6jm>KaeTCfl k HopMe , a TaK*e 
25 noATBepacAaeTCH aHKeTHWM onpocoM, b cootbctctbhh c kotopwm ypo B e H b 6ojih b 
MycKynax h cycraBax, MycKyjibHoe HanparceHHe, orpaHHMeHHe ABHrceHHH CHHttaJiHCb 
3HaMMTejibHO 6bicTpee. nojiyneHHbiH 3<t>c|>eKT cB>naH c y B ejiHMeHHeM KpoBOTOKa, npn 
kotopom ao npoBeAeHHH JieneHHa MHHyTHbifi o6be M KpoBoo6pameHHH KopeJiJinpoBaJi c 

ypOBHeM rJlIOKOSbl H HMMyHOpeaKTHBHOrO HHCyjlHHa B KpOBH, TO -eCTb 3TO yKa3HBaeT 

30 Ha BbipaaceHHyio craMyjumHio ypoBH* TKaHe B oro o6Me H a h nepeKHCHoro okmcjichhh b 

MaCTHOCTH", 

-n P M peMHccHH nocjie MecTHO-ruiacTHMecKHX onepauHJix Ha Jinue Ha6jiK>AaK>TCH 
cneAyiomne naTOJiorHHecKHe H3Me H e H Ha- napyuieHHe TKaHeR BcneACTBMM 
35 xHpyprHMecKoro BMemaTejibCTBa, accenTHMecKoe BOcnaJieHHe TKaHefi, otckh m«i-khx 
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ncaHeii, o6pa30BaHHe KejuiOHflHbix py6uoB coeflHHHTejibHOH tkhhu, hto hbjihgtch 
KpafiHe He>KejiaTejibHbiM HapyiueHHeM TKaHefi. 3th h3Mchchh5i xapaKTepH3yK>TC5i 

M3MCH6HH6M perHOHaJIbHOTO KpOB006pameHMfl, HTO npOflBJIfleTCH B nOHH>KeHMH 

nyjibcoBoro KpOBOHanojmeHHfl ( nK)(PB), pe3MCTeHTHOCTM cocy/mcTbix ctchok 

(BA)(VWR), KOTOpbie flBJIHK>TCfl nOKa3aTe^HMH MHKpOlJHpKyjIJIJmHH KpOBH.H3MeHeHHfl 

xapaKTepM3yK)TCH TaKace chh^cchhcm noKa3aTe;i5i TOHyca HanpaaceHHfl b cocy/jax 
(I1TH)(IVT), a TaioKe HajinwneM hjih oTcyTCTBHH OTexa. 

MaKCMMajibHbiH Jiene6HbiH 3^)cj)eKT flocTHraeTca npn bo3achctbmh H3JiyneHHeM c 

flJIHHOHU BOJIHbl OT 1 £0 56 MKM, B COHeTaHHH C nOJIflpH3aiJHeH H MOflyJIHUHTeH c 

nacTOTOM 200 m hjih 30 ru, b 3aBHCHMOc™ ot KOHTpojinpyeMoro noKa3aTejia. 

(Figl, Fig6,C\D ). Tlpn MHHHMajibHOM jicmc6hom 3c|)(f)eKTe nepeHHcjieHHbie noKa3aTejin 

Bce-paBHO Haxo^HTCfl 6jiw>Ke k HOpMe, MeM npn bo3#chtcbhh H3JiyneHHeM c ajihhoh 

BOJIHbl OT I flO 25 MKM (Fig 6,A1). 3t0 npOHBHJIOCb B JiyHllJeM MHKpOUHpKyjDlUHH M 

pereHepauMM KJieroK kom y 6ojibHbix. Ha6jiKmajiacb nojiowHTejibiiaa ^HHaMHKa 
JieqeHHH, npn KOTopon y>Ke nocjie 1-oro ceaHca yMeHbtuajiacb 6ojib, otckm. llocjie 
OKOHHaHHH jieneHHH, paHbi 3a*cHJiH nepBHHHbiM HaTflOKeHHeM 6e3 HarHoeHHH h 
pacxo>K^eHHH uibob; 

-npH o)Korax Ha6jiK>flaiOTCH BOcnajiHTejibHbie npoueccbi b paHax, cocy^HCTbie 

paCTpOHCTBa M3-3a paCLUMpeHM« KailHJIHpOB H 3aMe^JI6HHH TOKa B KpOBM, OTCK H 

rMnepTpo(|)H4ecKHe rpaHyjiauHH TKaHeii, Heicpo3. 3to xapaKTepH3yeTca noBbiiueHweM 
peorpa^nnecKoro HH^eKca (PH)(RI), noKa3aTejia TOHyca Hanpa>KeHHa b cocyaax 
(nTH)(IVT), HHnexca nepH(j)epHHHOH pe3 h ctchth octh cocy^OB (HnP)(IRP). 
MaKCMMajibHbiH Jieqe6HbiH 3(J)(J)eKT Ha6jiio,aajicH npn B03fleifCTBHH H3JiyneHHeM c 

flJIHHOH BOJIHbl OT 1 flO 56 MKM, B COHeTaHHH C nOJIflpH3aUHeH H MOflyJIHUHefl H3CTOTOH 

200 ru, hjih c nacTOTOH 30 ru„ b 3aBHcnnocTH ot noKa3aTejia (Fig 1 , Fig 7). Ilpn 
MMHHMajibHOM Jiene6HOM 3(}>c|)eKTe, pe3yjibTaTbi noKa3aTejien 6jiH*ce npn6jiH>KajiHCb k 
HopMe, neM npn B03,aeHCTBHH H3JiyneHHeM cajihhoh bojihw ot I jxo 25 mkm (Fig 7, AI). 
npn 3tom BH3yajibHoe Ha6jiK>^eHHe noKa3bmajio 3HanHTejibHO 6ojiee 6bicTpoe 
3a>KHBJieHHe t chhthc oTeKOB h pa3Mepbi KpaeBbix rpaHHHHbix py6uoBwx Aec|)opMauHH 
nepeca>KeHHoro jiocKyTa kokhmx ncaHefi. 

Cnoco6 JieneHM^ ocymecTBJiflJica Ha rpynne 6ojibHbix KOJiJinnecTBOM 60 nejioBex, 
Ka>KAaa rpynna no^npajiacb c yneTOM B03pacTHbix KaTeropHH. KOHTpojibHOH 
rpynnbj Bbr6npanH HecKOJibKO B03pacTHbix rpynn ot 17 ,ao 68 jieT, noji- My>KCKOH hjih 



WO 97/37722 



JIhctNs 16 



PCT7RU96/00085 



>KeHCKMM h cTeneHb 3a6ojieB3HMH - Heocjio>KHeHHbie nepBHHHbie 6o;ibHbie hjim 
xpoHMnecKHe 6oJibHbie.Bce KOHTpojibHbie 3ajviepbi BejiHCb b nepwoAbi peMHccnu hjim 
KynapoBaHMH 6ojieBbix chhaPOmob. OGjiyneHHe opraHa, OTBeTCTBeHHoro 3a TeneHHe 

60JIC3HH BeJIOCb B TCHCHMe 20 MHHyT Hepe3 1 HJ1H 2 JWZ B 3aBMCHMOCTM ot coctohhmh 

5 6ojibHoro. OSmee KOJiJiMHecrao ceaHCOB nocjje KOTopwx ocymecTBJiflJiwcb 3aMepbi 
cocTaBJiflJio 10 ceaHCOB. B cjnyMaax chhtha 6ojieBoro CHHApoMa w KynHpOBaHMfl H3Bbi 
(|)HKCMpoBajiocb KOJiJiMMecTBO ceaHCOB npn kotopom HacTynaji JieneGHbiH 
3({)4)eKT3Kcno3HUHfl CBeTOBoro H3JiyHeHH5i ocymecTBJiHJiacb Ha yMacTOK kojkm, 
pacnoJio>KeHHbiH HenocpecTBeHHO HaA opraHOM hjih cycTaBOM, oTBeTCBeHHbiM 3a 

10 TeneHMe 6oJie3Hn. TlnomaAb CBeTOBoro naTHa Bbi6npajiacb hcxoaa M3 Tpe6oBaHH5i 
o6ecneneHMH mouihocth hjiothocth H3JiyHeHHH npH Tpex KOHTpojibHbix BejiHHHHax- 
50 mbt\cm2, 150 mbt\cm2, 300 mbt\cm2. KoHTpojibHbie 3aMepbi npoBOAHJiHCb ao 
JieneHHa h nocjie JieneHMfl. H/vtejiacb KOHTpojibHaa rpynna, b KOTopofi npoBOAHJiMCb 
iarviepbi nocjie ocymecTBJieHHfl neneHHa bo3A£mctbmcm M3JiyHeHHfl c ajimhoh BOJiHbi ot 7 

15 ao 25 mkm npn kotopom (})HKCHpoBajiHCb Te >Ke napaivieTpbi, xapaKTepH3yK>uuie 

3(J)(J)eKTHBHOCTb jieneHHfl. 

Kajin6poBKa HCTOHHHKa CBeTOBoro H3JiynaTejiH o6ecneMMBaeT Bbi6op npaBHjibHoro 
paccTOHHHH ot CBeTOAHOAa ao noBepxHocTH opraHa, OTBeTCTBeHHoro 3a npoTeKaHHe 
20 6oJie3HH,HTo cBJ!3aHO c pa3Hoii creneHbK) norjiomeHwa HH(})paKpacHoro H3JiyHeHHH b 

3aBHCHMOCTH OT COMCTaHMH JXJlllH BOJIH B 3aAaHHOM AHana30He AJIWH BOJIH OT 1 AO 
56 MKM. 

nojiynpoBOAHHKOBbie CBeTOAHOAbi o6ecneHHBaioT CBeneHwe b AajibHeM 
HH^paKpacHOM AMana30He 3a cneT o6pa30BaHHfl KopejuiauHOHHbix mejiefi b hjiothocth 
25 cocTOHHHM 3JieKTpoHHoro hjim AbipoMHoro Bbipo>KAeHHoro ra3a, B03HHKaiomero B 
CHJibHOJiernpoBaHHbix KBaHTOBO- pa3MepHbix npHMecHbix npofywnnx, no noBOAy ^ero 
cyuuecTByioT ny6jiHxauHH: H.T.EarpaeB, J1.E.Kji5imkhh h AP- " rincbMa b )K3TO 
H3A. 5993 r., CTeneHb GecnopHAKa b sejiKHHHe KOpejxjiHiiHOHHbix mencM h ero 
pacnpefleJieHMe BHyrpw JierapoBaHHOH o6jiacTH "p-n" nepexoAa peryjiHpyeT 

30 XapaKTepHCTHKH CBeTOBOrO H3JiyMeHHfl. 

YcTponcTBO o6ecneMHBajio pa3JiHHHoe coneTaHHe xapaKTepwcTHK H3JiyqeHHfl, nocjie 

B03AefiCTBH5l KOTOpblMH OCymeCTBJIHJIHCb KOHTpOJlbHbie 3aMepbl. 

KoMGHHauHH napaMeTpoB a^h B cex rpynn h Bcex bhaob 3a6ojieBaHHH BbiGnpaJiHCb 

OAMHaKOBblMH. 3TO CJieAyJOUJHe KOM6HHaqMH- 

35 Al- B03AeficTBHe H3^yneHHeM c a^hhoh bojihw b AHanna30He ot 7 ao 25 mkm; 
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A - BCGfleiicTBHe H3jiyqeHHeM c ajihhom bojihw b AHanna30He ot 1 ao 56 mkm; 

B- B03,aeMCTBHe H3JiyHeHHeM C ^JIHHHOH BOJIHbl b £Hana30He ot 1 ao 56 mkm c 

BBeaeHHeM hhhchhom noJiapH3auHM cseTOBoro n3JiyMeHMfl; 

C- B03AeiiCTBHe H3JiyneHHeM c ajihhoh BOJiHbi b Ananna30He ox j A0 56 mkm c 
BBe,aeHHeM JIHH6HHOM noJiflpH3auHH m MOAyJiflUww Macro to h 200 ru; 
D- B03,aeMCTBHe H3JiyweHMeM c ajihhoh bojihw b AMana30He ot 1 ao 56 mkm c BBeAeHwe 
JiHHeHHoii nojiHpH3auHH m MOAyJi^UHM qacTOTOH 30ru; 



nPOMLILlIJIEHHA^ nPHMEHHMOCTb 



Cnoco6 JieMeHHH HeKorepeHTHbiM H3JiyHeHweM naTOjiornHecKnx coctohhmh TKaHefi 

MO^KCT 6bITb HCnOJlb30BaH CJie^yiOlMMM 06pa30M. 

llpHMep I.Tpynna 6ojibHbix c AHarH030M napa^OHT03 hjih napaAOHTHT, b B03pacTe ot 
30 ao 57 JieT, nojiBeprajiHCb o6jiyHeHHK> c ajihhoh bojihw ot 1 ao 56 mkm b co^eTaHMH 
c jiHHewHofi nojiHpM3auneH h MOAyJiflUHen 200 Tu h 30 Fix. 4epe3 5 ceaHcoB 
ocymecTBJiHJiacb HopMajiH3auna ocHOBHbix Me^MUMHCKMx noKa3aTejiefi no AamiOMy 
BM,ay 3a6ojieBaHMfl c otk^ohchmamm ot HopMbi He 6ojiee I %, cHHMajica otck h 

KpOBOTOHMBOCTb AeceH. KOHTpOJIb BCJICH MeTOAOM BH3yaJIbHOrO OCMOTpa H CHflTMH 

peorpa(J)HHecKHX KpHBbix no noKa3aTejiaM b cootbctctbhm c rpa(f>HKOM Fig2. 
llpHMep 2. Tpynna 6o;ibHbix c AHarH030M A3Ba >KejiyAKa h ab gh a am aTH n ep cth o h 
khuikh, b B03pacTe ot 27 ao 66 jieT, noABeprajiMCb o6jiyMeHHK> c ajihhoh bojihw ot 1 
AO 56 mkm b coMeTaHHH c jiMHefiHOH nojiflpH3auHeii h MOAyJiHUMefi 200 Tu h 30 Tu . 
Mepe3 3 ceaHca ocymecTBJiaJiacb HopMajiH3auH*i ocHOBHbix mcahuhhckhx 
noKa3aTejiefi. CHHMajica 6ojieBOH chhapom nocjie 1 ceaHca m KynMpoBajiacb «Ba nocjie 
3-5 ceaHca . OTcyTCTBOB ajiM BTopnnHbie BocnajiHTejibHbie npoqeccbi, OTeHHOCTb 
TKaHeii. KoHTpojib Bene* mctoaom TpaHC3HAOCKonHH h onpocoM 6oJibHbix cm. rpa(J)HK 
Fig 3a,Fig 3b. 

llpHMep 3. Tpynna 6ojibHbix c AHarH030M peBMaTOMAHbiH apTpuT, b B03pacTe ot 35 
AO 68 jieT, noABeprajiacb o6jiy i ieHMK) c ajihhom BOJiHbi ot ] ao 56 mkm b 
coMeTaHHM c jiHHeHHofi noji»pH3aMHeH h MOAyJiHuweH MacTOToii 200 Tu h 30 Fix. Hepe3 
10 ceaHCOB BOccTaHaBJiHBajiacb 3 jt ji a cth h h o CTb cyCTaBHbix TKaHen, BH3KOCTb ncaHeR h 
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ypoBeHb BHyTpeHHero TpeHHH b cycxaBax b npe^enax H op M b., KynHpoBajicjj 6 OJ ieBofi 
CHHapoM h BoccraHaB^HBajiocb napunajibnoe AaBJie H ne b KanHJiJiapax. Konxpojib 
Bene MeroflOM xpaHCKyxaHXHOH noiiaporpacj,™ h AHHaMMHccxoH AHarnocTHKH cm. 
rpa(J)HK Fig 4. 

n P MMep 4. Tpynna Oo^hux c AHarHosoM aHmonaTHHecKHft chha P om np H caxapHOM 
AHa6exe. b eoapacre or 1 7 ao 53 *ex, noABepranncb o^yneHHK) c ^„„ofi boa™ or I 
Ao 56 mkm b conexaHHH c JiHHeiiHofi nonHpH3auHeii h MOAyjiaunefi nacxoxofi 200 Tn h 
30 Tu. Mepea 7 ceawcoB cymecxseHHo ynymuHjiwcb Me A H U HHCK H e no K a3axeAH no 
KpoBOTOKy b KOHeMHOcTax, Koxopb.e n P H6 flH 3HJiHCb k HopMe b npe^oiax 2 % no 
OTKJioHemiK) or onTHMajibHoro 3 H awe H H5i. CHH3Hjiacb reMnepaxypa kojkh b M ecxe 
o6jiyMeHHJi h «a exonax, 3HaMe HH e Koxopoii cxajio cooxsexexBOBaxb nopwe. Cnrnmcn 
ypoBenb 60J.M b cycxaBax h MycKynax, HO P MajiH3o BaJ 7ocb MycKy^bHoe Hanp^eHne, 
BoccxaHOBHiiacb nyBCXBHxenbHocxb xen^a h xoAOAa b kohchhocxhx, cn^HJiacb 
CKOBaHHOCXb abh^kchhh B cycxaBax. KoHxpoAb Benca M exoflo M nocxpoeHH* 
peorpa^HHecKHx KpHBbix h noAcwex ocymecxBJi^ca M exo a oM Thwchko. 
CyGbeKTMBHbie noKa3axe™ KOHTpojiHpoBajincb mctoaom aHKexHOro onpoca 6 0J ibHbix 
cm. rpa(J)MK Fig 5. 

n P HMep 5 . Tpynna 6ojibHb.x, npouieAUinx MecxHo-njiacraqecKyio onepauHio H a Jinue, 
h Haxo^mHxea b cxa^HH nocjieonepauHOHHofi pewHCCMH, b Bospacxe ox 18 ao 48 jiex, 
noABeprcUiacb oSiiyneHMio H3Jiy weHHeM c ajihhom BOjiHbi ox ! ao 56 mkm, b conexan^ c 
JiHHefiHofi nojM P H3auHeii n MOAynauHefi c naexoxon 200 Tu h 30 Tu.Hepes 10 cea H coB 
HopMamjOBajiHCb mbahuhhckhc noK^axe™ nyiibcosoro KpoBeHanojineHH*. 
P e3HCxeHXHOCXM cocyAHCxoii cxeHKH, noKa3axejib xonyca HanonneHHH b cocy^ax. 

JlHKBHAHpOBaJIC« OTCK MHFKHX XKaHeii. KOHXpOAb OCymeCXBJlJUlC MeXOAOM 

peoBa3orpatj)MH jiwueBbix apxepHH cm. rpa(j)HK Fig. 6. 

n P HMep 6 . Tpynna 6ojibHbix c AHar H o 3 OM orcor I h 2 cxenenM jinua m meH. b Bo 3 pacxe 
ox 16 ao 40 jiex, noABeprajiHCb o6jiy4e H HK) MSJiyneHHeM c ahmhoh bojihu ox 1 ao 56 
mkm, b conexaHHH c AHHefiHoii nompmameii h MOAyJiHUHeii CBexa c nacxoxoH 200ru H 
30 ru.Hepea 10 ceaHCOB HO P MajiH30BaAHCb CAeAyK>mne mcahuhhckhc noKasaxeAH - 
peorpa^HiecKHH hhackc, noKasaxenb xonnyca HanpaaceHHii b cocyAax, hhackc 
nep M (j)epHHHOH pesHCxeHXHOcxn cocyAOB.ripH nepecaAKe jiocKyxa ko>km m * 
ocymecxBJieHH* ayxonAacxHKH, Ha6niOAanocb yMeHbuieHne Kpaesoro He K po3a xKa H efi, 
rHnepxpo(t)iipoBaHHbix rpaHyA*UHH m pasBHXHa cxarnBaioujHx KejiOHAHbix py6uo B cm. 
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rpatj)HK Fig.7. KoHTpojib npoH3BOAHJic» BH3yajibHO h 3aMepaMH mctoaom peorpa(j)HH 
3aopoBbix ynacncoB Koaoioro noxpoBa Ha 3,aopoBbix ynacTKax kotkh Ha paccrojiHHH 
1-3 mm ot oSjiacTH o)Kora. 



C noMombio ycTpoflcTBa mohcho HaHJiynuiHM o6pa30M ocymecTBHTb cnoco6 JieneHHa 
npH cjie^yromHH pa6oTe. 

riOflKJIIOWaiOT HCT04HHK nHTSHHfl (1), CTa6HJIH30p0BaHHbIH flO TOKy, npH 3T0M 

3jieKTpnwecKHM tok npoTeKaeT BHyTpn P+ (n+) -oSjiacTH HSjiyiaTejia (3). npH 3tom "p- 
n" nepexoa H3jiynaeT cbct b cneKTpajibHOM flHana30He ot 7 ao 25 mkm. no^ana 
Hanpa^eHMH b cHCTeMy ynpa B jieHHa(2) ocymecTBjiaeTca nepes kjicmmw (b) oflHoro hs 
.aonojiHHTejibHbix hctohhhkob nHTaHH» , sto pacuiHpjieT CfieKTpajIbHblH AHana30H 
H3JiyHeHHJi ao 1- 56 mkm. Uoaana HanpjiJKeHHJi Me>i<ay kjicmmbmh (c) b hjiockocth "p-n" 
nepexoiia npeo6pa30BbiBaeT HenoJiapn30BaHHoe H3JiyneHHe "p-n" nepexoaa b jihhchho 
noji» P H30BaHHoe H3JiyweHHe npn coxpaHeHHH ocTaiibHbix xapajo-epHCTHK c B eTa 6e3 
H3MeHeHHH. Uom^a HanpaaceHHa MOK^y KJieMMaMH (d) TpaHC(J)opMHpyeT 
HeMoayjiHpoBaHHoe ( HenpepuBHoe ) nsjiyneHHe " p-n" nepexoaa b MonyjinpoBaHHoe 
HSJiyneHHe H a nacTOTe 200 Tq npH coxpaHeHHH ocTajibHbix xapaKTepncTHK CBeTOBoro 
M3JiyieHH«. noaaqa HanpaweHHa Meawy KJieMMaMH (e) Tpa H c(})opMHpyeT 
HeMoayjinpoBaHHoe ( HenpepbiBHoe ) HSJiynene " p-n" nepexojw b MoayjinpoBaHHoe 
H3jiyHeHHe H a nacTOTe 30 Tu npn coxpaHeHHH ocTajibHbix xapaKTepncraK CBeTOBoro 
H3flyqeHHii. 

TaKHM o6pa30M o6ecne4HBaeTCH npe^JiaraeMbiM ycrponcTBOM HSJiyseHne, 
no3BOJi»iomee ocymecrBHTb onTHMajibHbiH pe>KHM neneHHa w* scero KJiacca 6ojie3HeH, 
Bbi3B3HHbix HapyujeHHeM o6MeHa BemecTB, (J)epMeHTaTHBHbix h pereHeparaBHbix 
npoueccoB . 
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OOPMYJ1A H 30BPETEH H 



0 



n.l. Cnoco6 neneHHa HexorepeHTHbiM H3JiyneHHeM naTOJiorHiecicHx coctojihhh TxaHeii, 
BKJiiOHaiomee nepHOAHHecKoe o6jiyqeHHe HH<ppaKpacHWM H3nyneHHeM b TeneHHe 1-20 

MMHyT npH nJlOTHOCTH MOIUHOCTH H3JiyMeHHJ! 50-300 MBT/ CM2, 0TJ1H43IOIUHHCH TCM, 



MTO 



oojiyneHHe BCnyT mn ynacTKOM kohch, pacnojioxceHHbiM Hafl opraHOM, OTBercTBeHHWM 
aa npoTe«aHHe 6ojie3Hn, npHHHHOH KOTopoii aBHJiocb napyuieHHe oCmchhux, 
cbepMeHTaTHBHbix h pereHepaTHBHbix npoueccoB b TKanax, HSJiyneHHeM c wihhoh 
5 bojihu b AHana30He ot 1 flo 56 mkm b com6T3hhh c ero jihhchhoh noJwpH3au.HeH h 
BpeMeHHOH MOflyjwuHeH. 

n2Cnoco6 no n.l, oTJiH«MK>imiHCH tow, «rro coneTaHHe ahhh bojih b 3aAaHHOM 
AHanasoHe h BBe^eHHe jimhchhoh nonapHsauHH h BpevieHHofi MO^yjwuHH Bbi6HpaK>T c 
20 yneroM xapaKTepa 3a6ojieBaHHa. 

n.3.Cnoco6 no n.l, oTJiHiaioimiHCH rein, mto njiOTHOCTb moiuhocth HSJiyneHHfl 
Bbi6HpaioT c yneTOM xapaKTepa 3a6oneBaHHH. 

25 n 4 YcTpoHCTBO aju ocymecTBJieHHa cnocooa jieHeHHH HeKorepeHTHbiM H3jryneHHeM 
naTOJiorHHecKHx coctohhhh TKaHefi, coAepacamee hctohhhk nHTaHH*(l), hctomhhk 
CBexoBoro HSJiyneHHH, BKJiioHamHH CHtrreMy ynpaBJieHH«(2), H3JiyHa T ejib (3), 
npeABapHTenbHo oTKajin6poBaHHbiH b 33Bhchmocth ot nnoTHOCTH noTOKa HSJiyneHH*, 

OTJiHnaiouieecH tow, «rro 

30 b KanecTBe H3JiyHaTejw (3) Hcnonb30BaH uiHpoKonojiocHbiH nojiynpoBOAHHKOBUH 
KpeMHHeBbiH CBeroflHOfl c xapaicrepHCTHKaMH ajihhu BOJiHbi HeKorepeHTHoro 
HHcbpaKpacHoro HSJiyneHH* b AHanasoHe ot 1 «o 56 mkm, ocHOsaHHWH Ha CBepxMejucoM 
"p-n" nepexofle, hctomhhk nHTaHHJtO noAKJHoneH BAOJib nnocKOCTH (a) " p+n hjih 
"n+p" nepexoAa h o6ecnenHBaeT npoTeKaHHe TOKa BHyTpn JierHpoBaH hoh "p+n hjih 

35 "n+p" o6jiacTH, a chctcmb ynpaBJieHHJ!(2) HMeeT noABOAbi (c,d,e) ajw AonojiHHTejibHbix 
hctohhhkob 3JieKTpH necKoro nojui, npncoeAHHeHHbie k cBeTOAHOAy t3khm o6pa30M, 
mto ajieicrpHMecKoe nojie bo3 Ae h CTBy er BAOJib njiocKOCTH(a) "p-n" nepexoAa h 
o6ecneMHBaeT HanHHHe o6pa TH oro h np*Moro cMemeHHa Ha "p-n" nepexoAe, 
ynpaBiwer cneicrpajibHbiM AHanasoHOM aJihh bojih CBeroBoro mnynenm, CTeneHbio ero 

40 JIHHefiHOH nOJUpH3aUHH H HaCTOTOH BpeMeHHOH MOAyiWUHH. 

n5 Yctpohctbo no n.4., oTJiHiawmeecH TeM, hto cncreMa ynpaBJieHHH(2) 
BOSAeHCTByeT H a cbctoahoa 3JieKT P HHecKHM nojieM, noABeAeHHbiM c noMombio 
noABOAOB(c,d,e) ot AonojiHHTejibHbix hctohhhkob, sejiHHHHa KOToporo Bbi6pa H a c 
yneroM xapaKTepa 3a6oneBaHHfl. 
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